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£. la 
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1020 



0020065647 ^^^V: 2003/10/11 

^^2^ <^1-§-t]: sflU {CHEMICAL METHOD FOR FORMING A PATTERN 

OF CARBON NANOTUBES} 



£ la ^ £ Ib^ ^ ^^<^1 icfe). 7]^^ ^ofl afl^sl-^ ^4ii4i^^w ^^^*>ji(£ 
la), ^ ^<^1 -6-7lo>i?i ^ ^^H^s. ^f^^mcs lb) 

2^ E]-4^M-ic:-^ti.7> «il^^ AFM ^>^, ^ 

S. 3^ ^:4iM-i^^w.7> ^# «11^^ AFM ^>^<^lcl-. 



-^7l#^ iacfl^ IJll^^V^ ^tb ^Olcf. t:-!^ ^V^^l^l-Tll^^ ^ ^1^^ 7];,|1 ^o\] 

^ -B-7lf^<^l iSeldbUBflsq 3|l^^ nfl, >^7l -fr7l#* ^A^^>^ ci>uli^^^ 



25-5 



'1020020065647 W^ '^^l- 2003/10/11 

<5> Hj-^v^i^^ja^ 1991id ^^l-^i^l^^ i=f^^ ^1<^1S cfl*|-o] lijima ^^}7} ^^t!r 

l~20nm7> ^^^olrf. ^o^^ ^^«fl^<^] ^^*H €-^*>^ ^^tb ^^^^ 
SS. S)<H n^-o^ ^*>«-^ ^}^^^}S. $X^^, olAVAj-El]o1]Al ^1-4 

S.M^^ ^^o] oj^o^^cf. ^.^o] i^Ai^ ^l^^j (chirality)^ "^^^l-^ ^}^^^} 

^ ^^^1-71] ^7]y^. ^-£^1^^^ aflBlo] (barrier)* ^4*fl<^> wflel'H^ ^7]^ 

^]#«^] ^^Js)^. -^^-^ ^1#<^1 7}-^ ^-^ leV£ 7>^^V4. ^^M-in^y. 

^ o]^]^ ^Jl^J^z}- 5|.^2i oy^^^o] ^o]^jL, ^^^Si\- H^IS] A^^^ s.^ ^ ^ ox 

H^l -i-^ ii^fl^H ^<^'d i^h:.3.7]^ ^A±.As.^^^ -s-g-^J^l 

<6> ^e<Hl 7l7ll ^cHl tifl^^V^ ^;gcfl*l-sl Zhongfan Liu 
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Langmuir, 16. p. 3569 (2000)^1 ^ ^.^S. afl<t^]-^ aj- 

^o] :aJl^ wl- SXA. ^ ^, sl^iZiB^-sIl- 7l^S^ Rice i:}]^^ Small ey ^ 

Chemical Physics Letters 303, p. 125 (1999)<^1 iiJlt!: tij-sl- ^^1 ^Ble 7]^ ^<H1 Be) 
^11^^712] ;^]-7l^^^^>f'(Self Assembled Monolayer)^ ^, ^;^>^ (e-beam)^ 



<10> (a) 7l^lll- ^^^\<=^ S'Sofl 0>Dli^7l7> 7l7fll- ;^]^3:>^ cf;^] 

<11> (b) ^j-7l 7l;cfll- ^tH^A^ 3^1-71 3^-«}-<bl \o\ o].Dli^<y;^7>s4^A]-o.^ ^^B^^><^, ^7] 

<12> 1] 
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iSoi 



<13> O 

II 

R N (CH2)n— C OH 

I 

H 

<14> (>^7l A>oil «flBl7]-^tb ^-§-7lolji, 1-50^ ^><?^^*a); 

<15> (c) ^-tl-^'^S^ll- 7l7l] ^<H] Si^>Jl Sfl^ol iST^V^xa* -f-«fl UV^# 2: 

<16> (d) ^7] 7]7^% ^^^A^ ^ *y=^^<^l = 

^'^^]^ ^7l ^L^lB^W. ^d\] ^4l^ii-i-ti7l- cl-^^ ^>^^S->£S. 

<17> ^ ^^^^1 iq-^ ^T^^ ^1-71 (d) ^711 Ol^oll J^7] 7] n^^A]^ ^A ^<^>^ 



<^>^ S^a^B]^ 7l7Hl ^^^>^3^1(PAG: photo acid generator)* £5.^ ^ jrfl^ol 

^Si^Vi^iHS ^3:A>^H 7l;^]l iL^S^ o>uli^7ll- ^^^o.^ «-^^5)-A]^ cf^, 

7lofl 51-^2^ jo^ ^^^]^ (monolayer)^ ^^^*>^ ^^i-^S ikA. 
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<20> ^ ^T^oflA^^ -a-E], ^el^ ^fl^l^l, l-B^--^ilJ 7\7^ ^ o^] ^ ^ -^-7] Sfl^oll 

l4i^^«# -?-%*>7l -f^ 7\A^ ^^tb <^>^^1 ^^#5. ^^Sl*H <^>°li::7l 

^^l-^^^rCaminoalkyloxysilane)^! ^l-§-5l^, <^l-olii<y:^^^l^?t ^^Hl^ii o>til i^^S-^HB^ 

1-^^^. •§1-71 lofl^i :e.<:^;^l^ wVsq- ^o] o>D]i^7l7l- ^cHl l:0>^t!: ^-§-715. ti 

<22> 1] 

O 

II 

R N (CH2)n— C OH 

<23> ^o11>|, AVoll o^^fl ^fls^7].^^ 3|-g-7]S.Ai, ti>^3l$>7fl^ -CHR3-O-R47I , t-^^A]?]- 

s:e.^7l Be|t^l^^€^^m^ii^7loH, o^71a-i Ci-20^ i^^^^ 

IJ-^^ ^7l7lolJi, R4^ Ci-20^ i5l-l^:S^-^^^ . 
-^7l7lolB^, R3 ^ R4^ 31^^^%^ ^ 

7l RSA^ 2|-g-7l^ ^ 7H c^lt §>7l 3]-^^ 2ofl c^lAl^V^^cf: 
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<24> 21 
— CH2— 0-CH3 



— CH2-O-C2H5 




O CH3 

II I ^ 

— C-O-C — CH3 

CH3 



— C-O-Si — CH3 
CH3 



O CH3 
II I 



<25> ^y^9\ y^o]^ ^7] 10] n^ofl icj-e^ ^5}^ ^ 9X^n. ^}^^^}?\]^ 1-50^ 



25 - 35mM^ <^>^li^'^^^>=^^^^ i=lt»im5L#<y:t-il«l:B(DMF) -§-^ ^<=^]^^ ^ 

7] DMF -§-^ Iml ^ 0.01 - 0.02 i:lAl#^7]-ic]ola| c (dcc)§ ^7}t}jL 70 ~ 100°C<^l^i 

ti>^^^>^l^ 3 - 8 :^oj- jutiV^o.^.^ ol^ol^cf. tiV-f-o] 

^, <^>^7l^ l:3(v/v) ^^2^^/^^"^ ^^-§-^*Hl^i 0.5 - 2^]^ iSHV^o.^^^ 

<27> ^1-7lsq- ^o] Al-o]] ^oV^tb 7]7l] ^ofl ^>5i^^5^1» i^tb 

^, 1001C<^l^i 1-2^ ^£ <^lti]?iS(prebaking)^H -§-°B» ^l^^l^^ ^ofl 

AM i::^^^ 50 ~ 300 mJ/cnf w>^^*H, ^ lOOt)^ 10 ~ 30^ 

^ PEBCpost exposure baking) <^]^^^ ^^^^1 i^^^^^jAi^ ^ 

^S^^^ -ar*^! :a.^7l7> ^s^5]<H, ^^^m «^ 



<26> 
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^, ^^^^ ^^r^^S ^fl^^>JL, 2).^^^ Tl^lig ol-§-^^ o> 

S^ofl i^^^ i^^lH^ti. sfl^^ ^^*>7fl ^4(^2:: £ la). 

3^^^^^ ^^^Hl'H, ^^^-^5^1^.^ Ph2l+AsF6-. Ph2l+PF6-. Ph2l+Tos0-, 
PhsS+SbFs", PhaS+TosO". PhsS+TfO", R0-C6H4-N2+SbF e", ^>7l sj-Sj-^ 3<^1 ^^l^]^ ^> 

^ 4oil -^l^l^ DNQ(diazonaphthoquinone)# ^ *>7l 5<Hl h>si). 



<29> [^«^-^ 3] 
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<32> [^^VAl 4] 

o 




I 



SO2 
61 




so. 



h 



<33> ^V7l ^o\]^^, Qi ^ 17> c>l^>2] <t^7j o>^7lolJ7; g ^ loj^^^ ^^^o] 



<34> 5] 




(O2N }j 



-OSO2— R12 



<35> ^7] Ri2^ <a:^7l 6>^7lS.Ai ol^-^;^>(heteroatom)# ^ ^Ji; 1 - 



3^ 



<36> ^V7] ji^^v^ ^^3^1^ ^^V^^^l 500 - 1,000,000°! 

<37> ^ ^^<Hl^i^ ^7] ^^^^S^]^ ^ 1^ ^^-^S. ^}-%-^}7]y^ 2^ <^1^^ 2:^3:1- 

<38> ^v^, ^ ^^^^oil >«>>-§-^^ -yr^Bl ^^^^ -H-7l-§-;^l5q- wlii^H 

* # ^ ^-^c^. ^'^I'HS ^^1 TMAH 2.38% ^-g-^*^! 7>^ ^o] A>-g-^cf. 
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^0020065647 #^ 'Uy^^-: 2003/10/11 



<39> ^V^tb ^'^l i^lH^w. 717111- 5.^3 ^ ^y^^^^^l ^l-=-^^5|-^ 

M-i^^:^ ^ ?1#^^1^ «J:-§-^l7]^, n^^^ Hj-^M-iL^ti. ^ 9X^. 

Al^sl^ ;H1## ^^g^H ^>-§-^ ^ 9X^^, -i-^^ ^1-H«J-^^. 511*^1^-1 <JhM^(Laser 
ablation), ^el-'SlH ^^^^} ^^^7]^^^^ , ^}o]3.S.no]^ l-el-^^l- 

<4i> >^V7lsi ^^^^ ft^q-i^^-a-Hl^ ^iiiM-iii-^ti. olsqoii H1^^ ^4:, 

1- ;^l7l5>7l ii£Sl ^^l^^ol ^^s^l-cl-. ^ ^^^<^l^i^ -f^ 100 °C ^ 
^"^M^ 8-24 Al^, w].^3l§>7ll^ 12Am ^oi- ^^Al^ ^, <^4*H ^ 

*1 :?lS^m cl-^, ^3:^ #el^ ^iTlttcf. <^1S 

4^^^ ^^S<^1 #€(soot)* 470r<^l^i 20 ~ 30 w>#3]^>7fl^ 20^^> 7}<^^}JL, p> 

<42> oisq- ^oi ^^tb ^^i^i^^til- ^ ^^«^1 A>-g-^>7l ^SflAife Jt^ ^ 

^^:%^-7:3(v/v)^ -§-"5^01 4iM?fl<^lti<^Mi 24^1:^ -g-o]- ^=.^1 

'^l -§-^^ 0.2 i:aii 1-sma.i-ilolB ^Bls. <^s[^ ^, n «^^#^ ^1-^1 ^xj-ofl ^7!- 
90°C<^1>H 45^m 1=1-^, ^ 12,000rpm<HMi €^^5lt!:Cl-. €4]^Sl ^ ^-^^^ 

^^^V^ 0.1 fm ^s^^V^vilolH ^ElS. <^uil-tb ^, n <^^^^ ^s^mcf. 
^s^^^^ ^^M-i^^«-» DMF<H1 Ir^Al^ ^, TzfAl 0.1 l-el7'>:e.i-ilolS ^ 

Bis •a^tb 3711- ^^iM-ii^y^-i: <Jd^«ll 
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^l7l 1.3-cl^l#S^^^l-^c]c5lnlc(i 3_Dicyciohexylcarbodimide, ^l^^} 

"DCC"S> N,N-t^c>l:ii = S-^<HH<^>^(N,N-Diisoprylethylainine, o]^> "DIEA"e)- 

[0-(7-Azabenzotriazol-l-yl')-N,N,N' ,N'-tetramethyluronium hexaf luorophosphate, <=>1^1- "HATU 

<45> >^7l cl^V^;^! -^7l^^#S.fe l,3-c1o>Pli^-4-rq*l-ol:BS.Al^^, 1 3_r^ o>cl i^-S-tq bt]- 

ol JE-^A] , 3 ,3' -1:1 it:-4,4' -t:^ t}o] ^^X\ ^3]^]^, 4,4' -t^ o}xi] B.^^] 3|1 
^ , 2 , 2-wl :i(3-o>i:'l i^-4-^>ol c ^ A] 3J11 ^ , til i(4-<i>ol i^-3-3r>ol ^^X\ ^] ^ ) , 

w1>;(3-<i>cli^-4-^>ol:=^Al5|l^)#^, wl>r(3-o]-i3lii-4-^Hs.s-Al5|l^)oi]tfls ^ til>;(4-o>al 
i^-3-^><5l ^ Efl s. , 2 , 2-Hl :^(3-6>tJl i::-4-^>ol S.^ A] )^/^}^^±S.^S.^ ,2,2- 

i^<5>^^4^i^l€, 4A'-^'=>}'^^^]'d'^]^^. 2,2'-til>i(4-6>nli^5lli^)^^^, 4,4'-i^<^>o1iL 
n'd^^r, 3,3'-4,4'-i^6>a1i:iCl3ll^#-S-, 4,4'-c1o>cli^rq5|l^^^, 

1.4-Hl>;(3-<^>Dl23^5ll^Al)^^, l,4-tili(4-oHii3Ell^Al)^;gi, l,4-Hl^(p-6VT^lii3J|l^#i'd) 
i?fl^J, l,4-alr:^(m-ol-i:ili^5i]^#i^)i^l^, 2,2-ul:i[4-(4-o>D]i^3ll^Al s^:^^ 
[4-(4-o>nl i^3Jll ^A] ) 311 ^ ] ufl ^ , til >i [3 , 5-1=1 t^l ^-4-(4-o>Dl ii5J|l ^a1 )5|1 ^ ] u|l ^ , wl ^ [4-(4-o> 
i3li^3lli-Al)3)l^]^^, 2,2'-til:i[4-(4-<5>nlicSilit^l)5|l^]2ll-^^SHS^ -f-Sl €{c\ 
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icoll ^ )-l , o>Dl ^ 3 , 3 ' -C] oj-tr] i^-N-t.fl ^ ol-n] ^ (3-o>d1 icHS:^ )-l , 3-^^ 

^i^<^>'a, >^5Elnlci (spermidine), ^^^^]^ B.^^}<^]B.S.ms.S]-o]E., (^A>^^^)HeI<^>^ , 

t:^^Al)-til>i-9-oil ^01-131, 9-i:]^A>-l,l2-£c-fl^t:lc.>T^, 

4,7,10-BBl^A>-i,i3-HBlc|l?l:tqo>i2l, 4-x:^6]-uli^3£|3?|]El-^^l-ol:c ^^^e^-o] c =.o^ <y.^ 
t>l( layer by layer) *1 ^ ^Tfl ^4. 



<48> ;(112:611 1: ^^T4i^:^H.^ 

<49> lOOmgSl ^:diu|-i^J^ti.# ^^^ol 500ml l-Bl-^H ^floil^i 50ml4 ^^^^r ^>-B- 

100°C<^]Ai 12Al^ ^oy ^^Aj^a^. «:^7> #id: ^ ^E^# -i-^ o^^^ 1"^* 60r«^l 

A-^ 124^ ^2:^]^ ^, 1il^!iS4. ^'^V^^ ^^<^1 1-^^ 



<50> 2: Ei.^4-i^^:a.4 ^>=-^^7l ^1:^: 
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<5i> ^7] ^I2:<m 1<=>\]^^ Ej-^M-i^-^y.* 7:3 til^(v/v)^ -§-"^01 

t!: ^, 1=1-^1 ^^"^1 90t:<>llA^ 45^1:?}: ^<y: ^^a]^ cf^, 12 , OOOrpmofl >H ^ 

^^sl^H ^^^^^ 0.1 jcan l-s^7>tivilolH ^BlS. ^. ^ 60°C<^l^i 12 

^91 ^^iM-i^^W-l- DMF<H1 ^^ar^l^ ^, cfA] 0.1 /an l-el^VUvilo] 



<53> o-e^ 7l^^ 0.1%(v/v) <5>Dli^^s.^B.el<^l^^l^^^ <y:^-g-«sfloii ^7} 

ia^tl: ^, 3^>^1 ^7> 4^. 12010 20^^ ^S^l^S^-. 

^5171^ ^3:^ -f^M^l7l ^«fl, 25inM2^ 6-(^^Al7l-5:ai^-o>uli^)^]-^^A> 

[6-(B0C-amino)caproic acid]*^! -§-«fl€ DMF -g-^, ^ ^7] DMF -g-^<^l cfl«fl 8g/ml^ 1.3-^1^1 
#^«!-^^mt:1olPl = (DCC)«- ^7}t}jL 90°C<^l^i 4Al^ Jiial:3:>o^ ^-§-^]^c]-. ^-§-<5l ^ 

^€ ^. T^l^-S- «=»>^7l^ l:3(v/v) ^^^^V/3i]E^cl ^^-g-'5floilA^ 2^]:^ -^ov Jili^Vs^H <^M1 

7l^ ^ofl :g-Al:^>g^lol c^iEll^A^JB^ ^A>^^^^ <?>Els.tilo]E 0.3g2f 

#^ ^^tb ^, 1001C<^1A-1 1^^ cf^. UV iii^7lS. -^B^Vfe- ^S.^}^3. 

* 250 mJ/cnf^ i^^^o.^ i^^^ ^*>^4. ^. 100 "C^ ^JE<H1a1 10^^ 
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PEBCpost exposure baking) ^^S^ ^w, ^^S^ o.^^^ 2.38% TMAH ^-g--^^ o] 

ol ^V^cf. oH^i, -^el 7]^^ ofl^^S. ^fl^^l-Jl, 100t:«^lAi 1^^ ^Si 

<55> ols^- ^ol 3j)^o] 7l:&^, >a-7l ;^]l2:c.ll 2<^]^^ ^<H^ ^l-s^^^^ 

^ N,N-c1<>li^S^<Hl^6>^(DIEA) 2g^ DMF<^1 -g-^<Hl ^ZiJL 2^1 

90lC<^l^i ^-§-^1?! ^ -l-el^ (cleaning) -§-^-2.SAi DMFl- A>-g-B^>o^ is^-i^ 3:^ 

^]^^^s.s\o]B.s. i5^^A ss\ ^4^H ^. loot; oil A^i l^:^ ?1 

^^]^, 3fl^ ^'H! H4.^M-iL^ti.7l- -^Sl ^^^rV^cf. SEMCScanning 

Electron Microscope)<^l ^%'^}^^- AFMCAtomic Force Microscope)<^l s.^ ^%S.^ 

<56> ^Aloj] 2: ^^iM-i^^ja ^ -^7lo>^^ t^^ 

<57> >^7l ^A]<^1 lol]Al ^^l4i:i:^W- ^^^^ "H-S^ 7]:^^ cj-ul i^jjfl ^ 

oflEfle. N.N-T^oliiiH.S^ofl^o>ini 2g^ DMF<^1 ^91 -§-^ ^-^l-H 2^1^ 90t;<Hl>««i ^ 
-§-Al^ ^ DMF» o]-§-*><^ 15^^4 35] ^4^>^ 4^1 ^1 

^^#S.El-<i1S.S 15^-!^ 3^ ^^*>«^ ^, 1001C<^1>H 1^^ ^3:*><^, ^7] ^^l^-i^ 

I 

■^y. ^<^1 tq<^>T3lii5|]^<^lEfls7> ^^^S. ^f-^ cl-^Cmulti layer) -B-B^ 7]^^ ^^*> 

^T:f. SEM<H1 ^tb ^^^>^4 AFM<^1 ^tt , ^7] -frEj 7]:^ ^ofl 
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<58> ^X\6\] 3: ^Jiul-ic^ti. x:^^ sfl^^ 

<59> ^7] ^Alc^l 2^]^^ i^^iM-ii^W-Sl- 1:1 o>D] 2^311^ oil tflso^ sB^o] ^A^^ -^b:| 

7l^^ 0.002g2)- f]^^^]S.^^ N.N-c1<il^5.^€<Hl^<^>i?l(DIEA) 2g^ DMP^fl ^ 

o] -g-ofloi] Tg-^ji 2^1:^ -g-o]- gor^l^i ^-§-^1^ ^ ^1^^, €-e]^ (cleaning) -§-^-2.5.^^ DMF 

^^ ^, 100r«^l>H 1^^ ^S^l^tq-. SEM<^1 ^#^^1-^4 AFM<H1 iL^ . 
■i-^ 4V011 Ei-^u|-i^-^ti.s. € ^flEin^ Ej-^M-i^-^a. ^ -a-7l<i>'i-2.s ^ 

<61> 
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1] . 

(a) 717111- S.^ ^^^<^ S.^^] o>nli^7l7l- 7l7lll- ;^1^S>^ ^;^1 

(b) ^7] 7l7l]# ^^S-^i *>7l 21-^^ 1^1 0l.cli^<^^^l-5.4^A>0.^ ^^^■<^, ^7] 

o>D]i:.<a:^^^l^?^:^ o].D]i^7l5q- ^7l o>nli^^^^>s.4^A].o) 7> a 4^171 ^ofl o>Dl= 
[ 1] 

o 

II 

R N (CH2)n— C OH 

H 

( ^7] R-& ^<^] n^7}^^ 2i-g-7ioij7, 1-50^1 ^>«a^<a); 

(c) ^<lV^^>S^1» ^7] 7l7ll ^ofl S.S.nJL Jlfl^ol ^A^^ iSx'Via.* ^«11 UV^* 2: 
A}^ ^ ^^el ^-a-^O.^ ^^^V*^ ^7] o>Dli^<y^^^>S.4^A>o) aV-g-Aj 0>pli^7l7l- S.'^cii] 

(d) ^7l 7l7ll» ^s.^:^]o] ^7fl §H1 ^ *a=^^<^l T'Vs^'MSl-^ ^^i^-i^^-asl- 
^-§-^1?^ ^71 i^lEltf 3(1^ ^<^1 ^^71 Bj.^M-i^^W.71- rl-^* ^^^§>£S. rl-;^]. 

2] 

^1 1%H1 (d) ^^1 oi:foii 71^11^ 7H#^;^]sl ^7)1 ^Hl ^^1-^4 ^ 

^^It^ ^71 ^^M-ii^ti. c}^ ^<^1 -R-7lo>a1 ^f^^V^ (e) ^^11- ^7>S. i^^m 
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^1 l%> ^1 2%M1 Si^^i, 71^1171- -B-e^ 7l7i], -^5^^ ^lojs] l-e|->i^ 7] 
4] 

^1^ ^^^^ «o^^. 
5] 

^1 i*J- 2^«>fl ^ol^i, ^7l 1^ Roi -CHR3-O-R47I , t-^^A] 71-5^1^71 

Hel°fl^^%^^ms:a.^7lS.^i, cx^7lAi ^db, Ci~20"y 5L5l-^^^^^. 

"J-W -B-7l7lolT:i^, R3 ^ ^^Slc^ JLSl^^## ^ SX^ ^^^S. ^ 

61 

^1 1%!- ^1 2^H1 ^>7l ^^^^J/tll7l- Ph2l+AsF6-, Ph2l+PF6-, Ph2l+Tos0-, 

PhaS+SbFe". PhaS+TosO". PhgS+TfO-, R0-C6H4-N2+SbF6- . ^ b^>o1:b-^a171# wj-^^ #s.a> 

cl3|]^A^:c- ^3.^ i^3r>^ DNQ(diazonaphthoquinone)^, ^ 

^^^#^^^» aloi^A^ ^-ar^^^J^l; ^ ^^''^^ms. ^^^^ ^oiiA^ 

5]^ 1# 5E^ 2# ol>^oi ^o. m;^io.s ig-ig. 
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[^^%^ 7] 

ol4iH.S^ofl^o>ai_ ^ 0-(7-o>;<>^SBel<i>#-l-'a)-N,N.N'.N'-EllM2l-t^^-fS.M^ ^>^>1-^ 
8] 

l^^^j- 9] 

^1 2%>^1 ^<^^-1, i^*^>^<^l 1.3-^<i]-^li^-4-c1^>ol:E.^Al^^, l,3-c1*M2^-5-c] 

*>ol = Al ^ ^ , 3 , 3 ' -1=1 <i>^l , 4 ' *><^1 = Hi 3^11 ^ , 4 , 4 * -1=1 o}^] , 3 ' -i=1 ^V^^l ti] 
J^ll^, 2,2-Hl^i(3-<^>T^lii-4-^V<^l:B^Al5ll^)^S:^, Hl:i(4-«il-i^]i^-3-s:>o]:B^AljJll^)^^, Wl 
^(3-<^>Dl x^-4-^].o] j^^Al 211 ^ , «1 ^(3-<5}-Dl i^-4-^l.ol JE.^Al 511 ^ )oll tfl^ , Hi i(4-6>Pl 
-3-t}o] :E.^A] 3|1 ^ ) oil Efl S ^ 2 , 2-Hl >i(3-0>ul i::-4-«:>ol ^S-A] 3|1 1^ ) ^ A>1-^^S.HS.^ , 2 , 2-Hl 

^(4-6>i^li^-3-*>ol:^^Al3|l^)^A>^=.^S5.S.3a-, m-3J|l^^clo>nl, p-5ll^^t:lc.>nl, 4,4'-t:l 
<^>'?1^^1^^€, 4,4'-i=l<5].T?lcl3il^oilEfls , 2,2'-^]M4-<^}^]h:.^]'d)^S.^, 4,4'-cl<5V^li^2fl 
3,3'-4.4'-i=lo>uli^cl3Ell^^^, 4,4'-t:lo>nli^i:l5|l^#^, >,(3-o>uli^5|li=-Al ) 

l,4-Hl>;(4-<i>nlii3J|l^Al)^^, l,4-Hl>i(p-o>cli^5l)i^^i^)^^, l,4-Hl^(m-oHi^ 
4 ^#5L^ ) , 2, 2-Hl ^1 [4-(4-o>Dl ic^il ^ Al )3Jll ^ ] s ^^g. ^ ^[4-(4-o}xi] i^jEfl ^ a] ) ill ^ ] ffl 

^, Hli[3,5-t^^m-4-(4-c^>rili^5ll^Al)afll^]i3ll^, yl^[4_(4_c].Dl2^5ll^Al)5ll^]^^, ^ 
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2,2'-Hl>i[4-(4-<il-l^li:i3Jll^Al)3llli^]3]#^^SHS.^-^^ ^-^Hl^i 1}-*^^ tqcl> 

^ol7^i4, N,N-c]^1^-l,3-HS^c]o|.T^, 5-^^t^c>>i^l, r^ofl^^Hslc.!-!?], (2-<5Mi^<Hl 

^ )-l , S-HS^c^ , 3 , 3 • -c^ <5>al i^-N-^ € ^ HS.^o>^ , (3-«^>T3l icHS.^ )-l , 3-HS-^i^ o} 
^, :^3lnlci (spermidine). ^3S)nlia ^ El^j-o] =s^S.e1-ol:= . (^AHl^^)He]<^>^. 4,4'-i^l 

2 , 2 ' -( «H1 ^ ^ ^^1 i-9-«^l ^ <i>^ , 9-^ , 12-£ cfl ^t^l , 4,7, 10-B 2l ^a>-i , 13-B 
s1c-ii^c]o>ini^ ^ 4-c1o>Di:^2l3j|l2l-^*H^s#^el-^1^S- ^^^^ ^011 >H ^^s]^ v]o\ 

[^^^ 10] 

^1 2*J-o11 ^cH^i. ^^7] (a) ~ (e) ^^11- nsl ^4*H , ^dt:M-i^^:ti cj-f.^ ^7lo>oi 
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IS. la] 

1) 



rslHj\ NH^v NH2\ NH;i\^ 



O O Si OS! O 

O 0 Q 9 



6-(BO€TariitiVo)caproic acid 

1 ) Linker roiiplnig 

2) Cleaning & l>rying 



2) 



[BOC IBOC |BOC |BOC 




3) 



PAG PAG PAG PAG PAG PAG PAG PAG 

tBOC poc ^ iBcc tax' fBoc. tsx isoc iBcc pec jBCX: 

tjH MH W l^H 1^ (j*H IJW f|iH WH IjJH 



r 



4> 



PAG PAG 



PAG PAG PAG PAG 



pec jBCC {BOC fSOC tSOC |BOC {BOC.fBOC IBCC fBOC, tBCC 
|H IVH r|JH |iH |H ||H ^ ^|*^ JiH 



5) 



6) 



jUCC eOC fKC »3C 



^1 ^* 
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Ibl 

7) 



II II 



I ! 



f f*i f*- f*-- f*^ 



OH 



HATU , I>1EA 



DCC 




f*^ t** f° " l*^ t*" f*" f*' 



S) 





2] 
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